In the Claims 

81 . (Withdrawn): An initiator for ATRP polymerization having the general formula: 

Y-(X) n / (I) 

wherein the core molecule Y comprises a small molecule or a macromolecule, a 
soluble or insoluble, organic, inorganic on composite molecule, 
X is radically transferable atom or group, and 

n is the number of radically transferable atoms or groups on the core molecule. 

82. (Withdrawn): The initiator of Claim 81/ wherein Y comprises an organic molecule which 
comprise soluble, swellable, or insoluble molecules, a synthetic molecule or a natural- 



83. 



84. 



7 



based material, crosslinked supporter other organic materials initially containing one or 
more functional group(s) that are or can be substituted by known chemical processes to 
form group(s) containing one or more radically transferable atoms or groups. 
(Withdrawn): The initiator of Claim 82, wherein the organic molecule comprises a 
synthetic molecule or natural-basjed material. 

(Withdrawn): The initiator of Claim 83, wherein the natural-based material is selected 
from the group consisting of cellulose, glucose, cotton, wool, and derivatives thereof, 



and wherein the natural-based jnaterial is soluble or insoluble in a reaction media. 

85. (Withdrawn): The initiator of C aim 82, wherein the organic molecule initially comprises 
at least one functional group selected from the group consisting of a hydroxy, thiol, 
amine, amide, and mixtures thereof. 

86. (Withdrawn): The initiator of C aim 81 , wherein Y is the biodegradation product of a 



87. 



(Withdrawn): The initiator of C 
biodegradable polymer. 
(Withdrawn): The initiator of Cj 



aim 81 , wherein Y may be fragmented in a recycling 



process for the recovery of reusable polymer segments. 
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88. (Withdrawn): The initiator of Claim 81 , wherein Y may be degraded by moisture in a 
process for the preparation of repulpable polymers. 

89. (Withdrawn): The initiator of Claim 81 , further comprising an inorganic molecule or an 
inorganic surface which initially contains functional groups or derivatives thereof that 
contain one or more radically transferable atoms or groups or functional groups. 

90. (Withdrawn): The initiator of Claim 8f\ , wherein Y comprises a silica surface, a siloxane 
cube or a cyclotriphosphazene ringj 

91 . (Currently Amended): A macroinitjator for ATRP polymerization of free radically 
(co)polymerizable monomers, comprising: 

a polymer block comprising rin g opening polymerizahle monomer i c un i ts d e rived 
from ring open i ng (co)po l ymer i zat i on of cyclic monomers or oligomers, and at least one- 
compris i ng a fre e radically trarjsferable atom or group as a substituean t chemically 
bonded to the polymer hlock . 

92. (Cancelled). 

93. (Cancelled). 

94. (Currently Amended): A polyphosphazene multifunctional macroinitiator for an ATRP 
(co)polymerization, comprising: a polymer block comprising cyclic 
hexachlorotriphosph a zene monomer un i ts , andmonomer i c un i ts derived from a r i ng 
open i ng polymer i zat i on of cyc li c hexach l orotr i phosphazene fo ll owed by a react i on w i th 
a t least one nuc le oph ile conta i n i ng radically transferable atoms erf-or groups chemically 
honded to the polymer block 

95. (Cancelled) 

96. (Withdrawn): A supported initiator for ATRP polymerization, formed by treating a 



surface with a molecu 



e comprising a first functionality capable of reacting with said 
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surface and a second functionality composing one or more radically transferable atoms 
or groups. 

97. (Withdrawn): The supported initiator 0f Claim 96, wherein the surface is an inorganic 
surface. 

98. (Withdrawn): The supported initiator of Claim 96, wherein the surface is an organic 
surface. 

99. (Withdrawn): A supported initiator of Claim 97, wherein the inorganic surface is a silica 
surface and the molecule comprises a substituted silane. 

100. (Amended): A macroinitiator for ATRP, comprising a polymer block comprising at least 
one of rad i ca ll y po l ymeri za ble monomer un i t , and monomer i c un i ts der i v e d from a 
po l ymer i zat i on i n the presence of a transfer agent, where i n the transfer agent compr i ses 
at least one transfer agent chemically bonded to the polymer block, wherein the transfer 
a gent comprises a radically transferable atoms or groups. 



101. (Currently Amended): A polyvinyl acetate macroinitiator for ATRP, comprising a 
polymer block comprising v i nj l a cetate monomer u n i ts , andmonomer i c units der i ved 
from a po l ymer i zat i on i n thejpresence of a cha i n transfer agent, where i n the cha i n 
transfer agent compr i ses a t least one transfer ag ent chem i c al ly bonded to the po l ymer 
block, wherein the transfer agent comprises a radically transferable atom or group. 

102. (Currently Amended): A macroinitiator for ATRP, comprising a polymer block 
comprising li v i n g anion i c pp l ymer iz ab l e monomer un i ts , and monomeric un i ts der i v e d 
from a li v i ng anion i c po l ymer i zation, where i n the po l ymer i zat i on i s quenched w i th a 
molecu l e compr i s i ng a t least one radically transferable atom or group chemically bonded 
to the polymer block. 

1 03. (Currently Amended): A macroinitiator for ATRP of free radically (co)polymerizable 
monomers, comprising a a-polymer block comprising living cationic polymeri7able 
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monomer units der i ved from a li v i ng cat i o t l ii c po l ymer i zat i on of styrene; and -a radically 
transferable atom or group bonded to en/a t least one styrene terminustefrntnt 

104. (Currently Amended): A polyolefin (co)polymer macroinitiator, comprising a polyolefin 
(eo)polymer block; and a radically transferable atom or group chemically bonded to the 
polymer block. 

105. (Currently Amended): The polyolefifi (co)polymer macroinitiator of Claim 104, wherein 
the radically transferable atom or group is at least one of compr i s i ng one of a halogen, 
and a-sulfonyl halide. 

106. (Currently Amended): An initiator for the preparation of a "bottle brush" or comb shaped 
(copolymer, comprising a a-polymer block comprising radically potymerizahle monomer 
units , and monomer i c un i ts der i ved from a li near po l ym e r i zation of a monomer 
compr i s i ng a rad i ca ll y transferab l e atom or group, and a t least one radically transferable 
atom or group chemically bonded to res i d i ng on each monomer unit. 

1 07. (Currently Amended): An^initiator for the preparation of a "bottle brush" or comb 
shaped, or graft ( copolymers, comprising a polymer block comprising radically 
polymerizahle monomer/units , monomer i c un i ts der i ved from a li near (co)po l ymeri?.at i on 
of a monomer conta i n i ng a rad i ca ll y transferab l e atom or group w i th a second 



mmonomer;„and at least one radically transferable atom onof groups chemically 
bonded to the oolvmer block . 

/ 

108. (Currently Amended): A multifunctional initiator for an ATRP polymerization to give a 



"bottle brush" or comb shaped ( copolymer, comprising a polymer block comprising 
radically polymerizahle monomeric units der i ved from a li near po l ymer i zat i on of a 



monomer conta i n i ng a funct i ona l group ; and a t least one group containing ai 
radically transferable atom or group chemically honded to the polymer hlock , wherein 
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the multifunctional initiator is a polymer with one or more radically transferable atoms or 
groups on each radically polymerizable monomeric unit. 

109. (Cancelled). 

110. (Currently Amended): A multifunctional macroinitiator for preparation of a block 
copolyme r , comprising wtth-one or more "bottle brush" blockfs), wherein at l east one of 
the b l ocks i n sa i d b l ock copo l ymer is prepared from a monomer conta i n i ng a radica ll y 
transf e rab l e group, or a group that can be converted to a group contain i ng and_a 
plurality of radically transferable atoms or groups chemically bonded to the polymer 
block . 

111. (Withdrawn): An initiator for a controlled polymerization process, which can be isolated 
or used in-situ, for the polymerization of free radically (co)polymerizable monomers, 
formed by the capture of a (functional)-free radical having the structure: 

Z-l* (II) 
by reaction with a transition metal compound of the structure: 

LMt n+1 Y m X 

wherein Z is any functional group, including non-reactive groups, that does not interact 

during an ATRP polymerization process, 
Mt n+1 is a reaction metal in the oxidation state n+1, wherein and X is a radically 

transferable counterion, 
Y m may either be the same as X, a radically transferable counterion different from X, or 

a non-transferable counter ion, and 
in the presence of solubilizing ligand(s) L, 

wherein X is transferred from the metal compound to the free radical, creating a 
molecule of structure (III), 

Z-l-X (III) 
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that can be isolated, or directly used as an initiator for controlled free radical 

(co)polymerization of monomers, optionally present in the system, through a 
catalyzed redox reaction with the/metal compound now converted into a metal 
compound of lower oxidation state having the structure: 

Lmt n Yl (IV) 

wherein Mt, X and Y are defined as above, and 

I* is a substituted C, S, O, N, P, Sn,/or any other atom that can form a free radical by 
any process. 

112. (Withdrawn): The initiator Claim 1/1 1 , wherein the said free radical is first formed by the 
decomposition of an organic peroxide, organic persulfate, inorganic persulfates, 
peroxydisulfate, azocompounds,/peroxycarbonates, perborates, percarbonates, 
perchlorates, peracids, hydrogen peroxide, and mixtures thereof, optionally containing a 
functional group that does not /nteract in ATRP. 

1 1 3. (Withdrawn): The process of Claim 111, wherein the transition metal complex is chosen 
to render the polymerization system homogenous. 

114. (Withdrawn): The process of Claim 111, wherein the monomers include substituted or 
unsubstituted acrylates, mefthacrylates, (meth)acrylamides and (meth)acrylonitriles. 

115. (Withdrawn): The process of Claim 111, wherein one or more of the radically 
transferable atom(s) or group(s) present on the transition metal complex in its higher 



oxidation state is a halogen. 
117. (Withdrawn): A multifunctional polymerization initiator compound, comprising: 



at least one radically transferable atom or group capable of initiating an atom 
transfer radical polymerization; and 

at least one initiation group capable of initiating at least one of a cationic, an 

i 

anionic, a peroxide initiated free radical, a controlled free radical, metathesis, ring 
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opening and coordination polymerization process. 

118. (Withdrawn): The multifunctional oolymerization initiator compound of claim 117, 
wherein the at least one initiation/group comprises a peroxide group. 

1 19. (Currently Amended): A macrojnitiator for polymerization processes, comprising: 
a free radical polymerisation initiator group compr i ses comprising at least one of 

an azo group and a peroxy gfoup;jaiid 

at least two polymer/blocks each comprising methacrylate monomelic units 
attached to the convent i on /free radical polymerization initiator group. 

120. (Currently Amended): A rhacroinitiator for polymerization processes, comprising: 

a polymer block comprising radically polymerizable monomers; and 
a free radical po/ymerization initiation group chemically bonded to the polymer 

block . 

121. (Currently Amended):/ The macroinitiator for polymerization processes of claim 1 20, 
wherein the polymeyblock comprises monomer un i ts der i ved from dimethyl aminomethyl 
methacrylate monomer unitsmonnmerR 
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122. (Currently Amended): A macroinitiator for polymerization processes, comprising: 

a polymer block, comprising ay l east one monomer unit der i ved from monomers 
capable of being polymerized by a process selected from the group consisting of 
cationic, anionic, free radica l , contro ll ed free rad i ca l , metathesis, ring opening, and 
coordination polymerization processes; and 

at least one radically transferable atom or group capab l e of i n i t i ating an atom or 
group transfer rad i ca l po l ymer i sat i on chem i ca ll y bonded to the po l ymer block . 

123. (Currently Amended): The macroinitiator for polymerization processes of claim 122, 
wherein the monomers un i ts are der i v e d froma ie at least one of a styrene, a vinyl 
chloride, and a vinyl acetate/ and further comprising a second polymer block comprising 
monomers un i ts derived froni at l east one monomer selected from the group consisting 
of substituted styrene(s), (meth)acrylates, (meth)acrylonitrile, (meth)acryamides, and 
other radically polymerizable monomers capable of being polymerized by an atom or 



group transfer radical polymerization. 

)imitic 



124. (Withdrawn): A macroinitiator for polymerization processes, comprising: 

a polymer block; 

at least two radically transferable atoms or groups capable of initiating an atom 
or group transfer rad/cal polymerization process; and 

at least one initiation group capable of initiating a free radical polymerization 
process. / 

1 25. (Withdrawn): Thy multifunctional polymerization initiator compound of claim 1 1 7, 
wherein the radicjally transferable atoms or groups comprise: 

CI, Br, I, JDR 10 , SR 14 , SeR 14 , OP(=0)R 14 , OP(=0)(OR 14 ) 2 , OP(=0)OR 14 , 0-N(R 14 ) 2 
and S-C(=S)N(Fjt 14 ) 2 , where R 10 is alkyl of from 1 to 20 carbon atoms in which each of 
the hydrogen atoms may be independently replaced by halide, R 14 is aryl or a straight or 
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branched C1-C20 alkyl group, and where ari N(R 14 )2 group is present, the two R 14 groups 
may be joined to form a 5- or 6-membe!red heterocyclic ring; and 
R 11 , R 12 and R 13 are each independently selected from the group consisting of H, 
halogen, C1-C20 alkyl, C 3 -C 8 cycloalkyl, C(=Y)R 5 , C(=Y)NR 6 R 7 , COCI, OH, CN ( C r C 2 o 
alkenyl, C2-C20 alkynyl oxiranyl, glycidyl, aryl, heterocyclyl, aralkyl, aralkenyl, C1-C6 alkyl 
in which from 1 to all of the hydrogen atoms are replaced with halogen and C1-C6 alkyl 
substituted with from 1 to 3 sijpstituents selected from the group consisting of C1-C4 
alkoxy, aryl, heterocyclyl, C(/=Y)R 5 , C(=Y)NR 6 R 7 , oxiranyl and glycidyl; 
where R 5 is alkyl of from 1 to 20 carbon atoms, alkoxy of from 1 to 20 carbon atoms, aryloxy or 
heterocyclyloxy; and R 6 and R 7 are independently H or alkyl of from 1 to 20 carbon atoms, or R 6 
and R 7 may be joined togethei/to form an alkylene group of from 2 to 5 carbon atoms, thus 
forming a 3- to 6-membered ring; such that no more than two of R 1 \ R 12 and R 13 are H. 
126. (New): The macroinraator of claim 90, wherein the polymer block is a 
polydimethylsiloxane polymer block. 
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